(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



EP 0 890 486 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51} intci 6 B60R 16/02 


13.01.1999 Bulletin 1999/02 


(21) Application number: 98202815.1 




(22) Date of filing: 04.08.1997 




IO*t^ colLjl lalcU Kjt KJl III dv_r III 1 y Oldlub. 


• Piiruif^hi Kimihiro 
rui uiuiii) rv 1 1 1 1 1 1 1 1 1 \j 




ruiUKaWd'bill, ivl lyrfy l-lvtrri ^Jr^ 




• Mitsuzuka, Katsuya 


(30) Priority: 05.08.1996 JP 206040/96 


Tome-gun, Miyagi-ken (JP) 




• Qonn Vntfori 
w daMO, TUIxall 




loua-gun, iviiyayi-K.en \\it~) 




• HohiHA K»t«5iitn^hi 
uuiiiua, r\ai9UiU9iii 


(62) Document number(s) of the earlier application(s) in 


Shida-gun, Miyagi-ken (JP) 


accordance witn Art. /o brO. 




97305896.9/0 823 352 


(74) Representative: Kensett, John Hinton 




Saunders & Dol ley more, 


(71) Applicant: ALPS ELECTRIC CO., LTD. 


9 Rickmans worth Road 


Ota-ku Tokyo 145 (JP) 


Watford, Hertfordshire WD1 7HE (GB) 


(72) Inventors: 


Remarks: 


• Kato, H iron or i 


This application was filed on 21 - 08 - 1 998 as a 


Sendai-shi, Miyagi-ken (JP) 


divisional application to the application mentioned 




under INI D code 62. 



(54) Rotary connector attachment structure 



(57) A rotary connector comprising a stationary 
housing (21 ) with an outer tubular portion (25), a mov- 
able housing (22) coupled to said stationary housing 
(21 ) in a relatively rotatable manner and having an inner 
tubular portion (30) positioned to face said outer tubular 
portion (25) with an annular storage space (33) defined 
therebetween, and a flexible cable (23) wound within 
said storage space and electrically led out to the exterior 
with both ends ot said flexible cable fixed respectively 



to the outer tubular portion (25) and the inner tubular 
portion (30), 

said stationary housing (21) being provided with 
receivers (39,40) for detachably holding switch units 
(37,38), a printed board (34) being fixed to said station- 
ary housing (21 ) and connectors (35,36) capable of be- 
ing connected to said switch units (37,38) upon fitting 
thereof to said receivers being mounted on said printed 
board. 
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Description 

The present invention relates to an attachment 
structure for a rotary connector used as connecting 
means for electrically coupling electrical parts mounted 
on a steering wheel, e.g., an air bag inflator, to the body 
side, and a combination switch including various switch 
units, e.g., a headlight switch and a wiper switch, built 
therein. The present invention also relates to a steering 
unit provided with such an attachment structure. 

Further, the present invention relates to a rotary 
connector used as connecting means for electrically 
coupling electrical parts mounted on a steering wheel, 
e.g., an air bag inflator and a horn switch, to the body 
side. 

A rotary connector basically comprises a. pair of 
housings coupled to each other in a relatively rotatable 
manner, and a flexible cable wound within an annular 
storage space defined between the pair of housings. 
The flexible cable has both conductor ends fixed to the 
respective housings and led out of the rotary connector, 
and connector terminals are attached to the led-out 
ends of the flexible cable. One of the housings serves 
as a movable housing and the other housing serves as 
a stationary housing. When the movable housing is ro- 
tated in one direction, i.e., clockwise or counterclock- 
wise, the flexible cable is rolled up or unrolled in the stor- 
age space depending on the direction of rotation of the 
movable housing. The rotary connector having the 
above-explained construction is incorporated in a steer- 
ing apparatus of an automotive vehicle and used as con- 
necting means for electrically coupling the column side 
and the steering wheel side. On this occasion, the sta- 
tionary housing of the rotary connector is required to be 
attached to a stator member on the column side. 

As a conventional attachment structure for such a 
rotary connector, there has been employed the so- 
called steering unit constructed such that a combination 
switch including various switch units (called stalk switch- 
es), e.g., a headlight switch and a wiper switch, built 
therein is fixed onto the column side beforehand, and 
the stationary housing of the rotary connector is at- 
tached by screws or the like to a flat upper surface of a 
casing which serves an outer shell of the combination 
switch. In addition, the movable housing of the rotary 
connector is locked to the rear side of the steering wheel 
by using a joint pin or the like. The connector terminals 
provided at both the ends of the flexible cable are jointed 
to respective external connectors provided on the com- 
bination switch and the steering wheel. With this struc- 
ture, the movable housing is rotated in either direction, 
i.e., clockwise or counterclockwise, with turning opera- 
tion of the steering wheel, while electrical parts mounted 
on the steering wheel, e. g. , an air bag inflator and a horn 
switch, are always kept electrically connected to the col- 
umn side through the flexible cable in the rotary connec- 
tor. 

Further, in some cases, both the ends of the flexible 



cable in the rotary connector are led out from both the 
housings through wire harnesses, and specific connec- 
tors attached to respective ends of the wire harnesses 
are jointed to corresponding connectors provided on the 

5 steering wheel and the combination switch. Additionally, 
in some cases, wire harnesses having specific connec- 
tors attached to their ends are also led out from the stalk 
switches, and the specific connectors are jointed to cor- 
responding connectors in the combination switch. Then, 

io external connectors provided on the combination switch 
are jointed to corresponding connectors on the body 
side. 

Meanwhile, the height dimension of a rotary con- 
nector greatly depends on the width dimension of a flex- 
es ible cable used in the rotary connector. For example, 
when audio switches, etc. are also mounted on a steer- 
ing wheel in addition to the above-mentioned electrical 
parts such as the air bag inflator and the horn switch, 
the number of conductors of the flexible cable must be 
increased for connection of the increased number of 
electrical parts. This requires an increase in height di- 
mension of a rotary connector. Also, there has been re- 
cently developed an automotive vehicle wherein the an- 
gle and direction through and in which a steering wheel 
is turned are detected by a steering sensor to carry out 
damping force control of a suspension, shift position 
control of an automatic transmission, etc. based on a 
signal detected by the steering sensor. In the trial design 
of such a recent automotive vehicle, the steering sensor 
is assembled on a combination switch along with a ro- 
tary connector. 

However, a space between the combination switch 
and the steering wheel is restricted. Accordingly, if the 
above conventional structure of attaching the stationary 
housing of the rotary connector to the upper surface of 
the casing of the combination switch is employed, the 
rotary connector having a large height dimension could 
not be assembled in the space between the combination 
switch and the steering wheel. In particular, when the 
rotary connector and the steering sensor are both to be 
assembled in that space, the rotary connector is re- 
quired to have a considerably lessened thickness. In 
other words, there is a problem that a rotary connector 
having a large number of conductors to be adaptable for 
an increased number of circuits cannot be assembled 
in the space. 

Also, the above conventional attachment structure 
requires many wire harnesses lor electrically connect- 
ing the rotary connector and the stalk switches to the 
body side, which results in problems of increasing the 
total weight of the steering unit and pushing up the pro- 
duction cost. Another problem is that when the stalk 
switches arc repaired or replaced, repairing work is trou- 
blesome because the combination switch has to be dis- 
assembled after removing both the steering wheel and 
the rotary connector. 

According to a first aspect of the present invention, 
an opening is formed in a tofc) plate of a casing of a com- 
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bination switch such that a rotary connector is allowed 
to enter the opening. By attaching the rotary connector 
to the casing in a state of being inserted in the opening 
formed in the top plate of the casing of the combination 
switch, an effective space between the combination s 
switch and the steering wheel is essentially so enlarged 
that a rotary connector having a relatively large height 
dimension can be assembled alone or even along with 
another part, such as a steering sensor, in a steering 
apparatus. 

According to a second aspect of the present inven- 
tion, a rotary connector and stalk switches are jointed 
by direct coupling to corresponding connectors in a cas- 
ing of a combination switch, and these connectors are 
connected to an external connector for collective out- 
putting through one position. With the direct coupling of 
the rotary connector and the stalk switches to the cor- 
responding connectors in the casing of the combination 
switch, wire harnesses are no longer required because 
of the connector-to-connector joint. Therefore, the 
weight and cost of a steering unit can be reduced. Fur- 
ther, since the steering unit and the body side are elec- 
trically interconnected through one position, assembly 
work is simplified. 

According to a third aspect of the present invention, 
a rotary connector includes receivers provided on a sta- 
tionary housing thereof and stalk switches constituting 
switch units are held by the receivers in a detachable 
manner. By providing the receivers for the stalk switches 
on the stationary housing itself of the rotary connector, 
an effective space in the axial direction of the steering 
shaft is essentially so enlarged that a rotary connector 
having a relatively large height dimension can be as- 
sembled alone or even along with another part, such as 
a steering sensor, in the steering apparatus. Also, the 
stalk switches can be easily repaired or replaced from 
either side of the rotary connector with no need of re- 
moving the steering wheel and the rotary connector. 

A rotary connector attachment structure according 
to the first aspect of the present invention comprises a 
rotary connector for electrically connecting an electrical 
part mounted on a steering wheel to the body side, and 
a combination switch including a plurality of switch units, 
wherein an opening is formed in a top plate of a casing 
serving as an outer shell ot the combination switch, and 
the rotary connector is attached to the casing in a state 
of being inserted in the opening. 

The rotary connector comprises a movable housing 
and a stationary housing coupled to each other in a rel- 
atively rotatable manner. The stationary housing can be 
attached to the casing of the combination switch in any 
suitable position. But, by fixing attachment lugs provided 
on the stationary housing to the top plate of the casing 
around the opening, the top plate of the casing is me- 
chanically reinforced in the vicinity of the opening by the 
provision of the rotary connector, and therefore the cas- 
ing of the combination switch can be prevented from 
lowering its strength. 



The switch units are preferably the so<;alled stalk 
switches such as a headlight switch and a wiper switch. 
By detachably attaching the switch units to the sides of 
the rotary connector, the stalk switches can be easily 
repaired or replaced with no need of removing the steer- 
ing wheel and the rotary connector. 

A steering unit according to the second aspect of 
the present invention comprises a rotary connector for 
electrically connecting an electrical part mounted on a 
steering wheel to the body side, and a combination 
switch including stalk switches, wherein a printed board 
is disposed within a casing serving as an outer shell of 
the combination switch, connectors capable of being 
jointed by direct coupling to the rotary connector and the 
stalk switches are mounted on the printed board, and 
an external connector connected to those connectors 
for collective outputting through one position is also 
mounted on the printed board. 

In the above steering unit, by providing movable 
mechanisms for absorbing offsets in relative positional 
relationship between the rotary connector and one of the 
above connectors and between the stalk switches and 
others of the above connectors, even if there are slight 
variations in connector mount position when the rotary 
connector and the stalk switches are jointed by direct 
coupling to the corresponding connectors, the variations 
are absorbed by the movable mechanisms. This en- 
sures positive electrical connection between the con- 
nectors. 

Further, by forming an opening in a top plate of the 
casing and attached the rotary connector to the casing 
in a state of being inserted in the opening, an effective 
space between the combination switch and the steering 
wheel is essentially so enlarged that a rotary connector 
having a relatively large height dimension can be as- 
sembled alone or even along with another part, such as 
a steering sensor, in the steering apparatus. 

A rotary connector according to the third aspect of 
the present invention comprises a stationary housing 
with an outer tubular portion, a movable housing cou- 
pled to the stationary housing in a relatively rotatable 
manner and having an inner tubular portion positioned 
to face the outer tubular portion with an annular storage 
space defined therebetween, and a flexible cable wound 
within the storage space and electrically ted out to the 
exterior with both ends of the flexible cable fixed respec- 
tively to the outer tubular portion and the inner tubular 
portion, wherein the stationary housing being provided 
with receivers for detachably holding stalk switches as 
switch units. 

The receivers may be attached as separate mem- 
bers to the stationary housing in a subsequent step, but 
they are preferably integrally formed with the stationary 
housing. 

In the above rotary connector, by fixing a printed 
board to the stationary housing and mounting connec- 
tors, which are capable of being connected to the stalk 
switches upon fitting thereof to the receivers, on the 
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printed board, the stalk switches can be electrically con- 
nected to the rotary connector at the same time as when 
the stalk switches are mechanically coupled to the re- 
ceivers. 

Further, by providing a connector of one-piece unit- 
ed type on a bottom surface of the stationary housing 
for electrical connection of an outer end of the flexible 
cable and the stalk switches to an exterior connector on 
the body side through the connector of one-piece united 
type, the rotary connector can be electrically connected 
to the external connector through one point, and hence 
work of assembling the rotary connector can be simpli- 
fied. 

Embodiments of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings, in which: 

Fig. 1 is a sectional view showing a steering unit in 
a state where a rotary connector according to a firs.t em- 
bodiment is attached to a combination switch. 

Fig. 2 is an exploded perspective view of compo- 
nents shown in Fig. 1 . 

Fig. 3 is a perspective view of a rotary connector 
according to a second embodiment, looking from the 
rear side of the rotary connector. 

Fig. 4 is a sectional view showing a state where 
stalk switches are mounted to the rotary connector 
shown in Fig. 3. 

Fig. 5 is a perspective view of the rotary connector 
and the stalk switches, shown in Fig. 4, which are dis- 
assembled from each other. 

Fig. 6 is a perspective view of a connector provided 
in the steering unit of Fig. 1 , and 

Fig. 7 is a perspective view of a terminal provided 
in the connector of Fig. 6. 

Preferred embodiments of the present invention will 
be described with reference to the drawings. Fig. 1 is a 
sectional view showing a steering unit in a state where 
a rotary connector according to a first embodiment is 
attached to a combination switch, and Fig. 2 is an ex- 
ploded perspective view of components shown in Fig. 
1 . Fig. 6 is a perspective view of a connector provided 
in the steering unit, and Fig. 7 is a perspective view of 
a terminal provided in the connector of Fig. 6. 

According to the first embodiment, as shown in 
those figures, a casing 1 serving as an outer shell of a 
combination switch comprises a top plate la and a pair 
of side walls 1b which are built up into the form of an 
inverted-channel being open downward. The casing 1 
can be fixed to a column cover or the like (not shown). 
A circular opening 2 is formed in the top plate la and a 
plurality of insertion guides 3 are vertically provided on 
the top plate la around the opening 2. A guide groove 4 
extending horizontally is formed in an inner surface of 
each of the top plate la and the side walls 1b such that 
a set of three guide grooves 4 is provided in each of left 
and right end portions of the casing 1. A pair of stalk 
switches 5, 6 fitted to the left and right end portions of 
the casing 1 have connectors 5a, 6a and base portions 



formed with guide ridges 5b, 6b corresponding to the 
guide grooves 4, respectively. After the guide ridges 5b, 
6b are inserted into the casing 1 while engaging in and 
sliding along the guide grooves 4, the stalk switches 5, 
5 6 are fixed in place by any suitable means, e.g., screw 
fastening or snap fitting. 

A printed board 7 is fixed to the lower open end of 
the casing 1 by any suitable means, e.g., screw fasten- 
ing. The printed board 7 has a through hole 8 formed 
10 therein for insertion of a steering shaft (not shown). Also, 
a plurality of connectors 9a, 9b, 9c and circuit parts (not 
shown) are mounted on the front side of the printed 
board 7, whereas an external output connector 10 is 
mounted on the rear side of the printed board 7. The 
is connectors 9a, 9b, 9c are all electrically connected to 
one external output connector 10 through wiring pat- 
terns (not shown) on the printed board. Each of the con- 
nectors 9a to 9c includes a movable mechanism de- 
scribed later. The connector 9a is jointed to the connec- 
tor 5a of the stalk switch 5, the connector 9b is jointed 
to the connector 6a of the stalk switch 6, and the con- 
nector 9c is jointed by direct coupling to a connector of 
a rotary connector described later. 

As shown in Fig. 6, the connector 9a comprises a 
first moving member 50 for holding a plurality of termi- 
nals 19, a second moving member 51 for guiding the 
first moving member 50 in the X-direction, and a support 
base 52 for guiding the second moving member 51 in 
the Y-direction. The first and second moving members 
50, 51 and the support base 52 jointly constitute the 
movable mechanism. As shown in Fig. 7, a bent portion 
19a is formed midway each of the terminals 19 so that 
the terminal 1 9 has sufficient flexibility. The terminals 1 9 
are projected downward from the underside of the sup- 
port base 52 and soldered to lands (not shown) on the 
printed board 7. Though not shown, the other connec- 
tors 9b, 9c also include similar movable mechanisms. 

On the other hand, an outer shell of the rotary con- 
nector is mad up of a stationary housing 11 and a mov- 
able housing 12 which are coupled to each other in a 
relatively rotatable manner. The stationary housing 11 
comprises a ring-shaped bottom plate Ha and an outer 
tubular portion 1 1 b in the cylindrical form with a plurality 
of attachment lugs 11c provided at an upper end of the 
outer tubu lar portion 1 1 b. The movable housing 1 2 com- 
prises a ring-shaped top plate 12a and an inner tubular 
portion 1 2b in the cylindrical form. The inner tubular por- 
tion 12b has a center bore 13 formed therethrough for 
insertion of the steering shaft. An annular storage space 
is defined by the bottom plate lla, the outer tubular por- 
tion 11b, the top plate 12a and the inner tubular portion 
12b of both the housings 11, 12. A flat cable 14 as a 
flexible cable is wound within the storage space in the 
form of, e.g., a spiral. The flat cable 14 has a plurality of 
conductors extending parallel to one another. An outer 
end of the flat cable 14 is fixed to the outer tubular por- 
tion 11b and connected to a stationary side connector 
15 of direct coupling type provided on the underside of 
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the bottom plate Ha. As mentioned above, the stationary 
side connector 1 5 is jointed by direct coupling to the con- 
nector 9c on the printed board 7. Also, an inner end of 
the flat cable 1 4 is fixed to the inner tubular portion 1 2b 
and connected to a movable side connector 16 of direct 
coupling type provided on the top plate 12a. 

The rotary connector having the above construction 
is assembled in a steering apparatus as follows. First, 
the attachment lugs 11c on the stationary housing 11 
are fixed by screws 1 7 to the casing 1 of the combination 
switch which is fixed to the column cover or the like. At 
this time, the stationary housing 11 is inserted through 
the opening 2 of the top plate la, and the attachment 
lugs 11c are moved down along the corresponding in- 
sertion guides 3 until coming into abutment against the 
top plate 1a. This enables the stationary side connector 
1 5 to be automatically jointed to the connector 9c on the 
printed board 7, resulting in easier assembly. In a state 
of the rotary connector being thus attached in place, the 
rotary connector does not appreciably project above the 
casing 1 of the combination switch, and an assembly of 
the rotary connector and the combination switch has a 
relatively small size in the axial direction of the steering 
shaft. After that, a steering wheel (not shown) is fixed to 
the steering shaft. At this time, an engagement hole 
formed in the rear side of the steering wheel is fitted to 
a joint pin 18 provided on the movable housing 12, and 
a connector (not shown) provided on the steering wheel 
is jointed to the movable side connector 16. As a result, 
electrical parts mounted on the steering wheel, such as 
an air bag inflator, are electrically connected to the print- 
ed board 7 of the combination switch through the flat 
cable 1 4 in the rotary connector, while the printed board 
7 is electrically connected through the external output 
connector 1 0 to a controller (not shown) provided on the 
body side. 

The stalk switches 5, 6 and the rotary connector are 
attached to the casing 1 beforehand. A resulting assem- 
bly of the stalk switches, the rotary connector and the 
combination switch constitutes the steering unit. In as- 
sembling the steering unit, when the stationary housing 
11 of the rotary connector is inserted through the open- 
ing 2 of the top plate 1a, and the attachment lugs 11c 
are guided by the corresponding insertion guides 3 and 
come into abutment against the top plate la, whereupon 
the stationary side connector 15 is automatically jointed 
to the connector 9c on the printed board 7. In this state, 
the attachment lugs 1 1 c of the stationary housing 1 1 are 
fixed to the casing 1 by the screws 1 7. At this time, even 
if the stationary side connector 1 5 and the connector 9c 
are somewhat offset in relative positional relationship, 
the offsets are absorbed by the movable mechanism 
provided in the connector 9c, specifically through move- 
ments of the first and second moving members 50, 51 
relative to the support base 52 in the X- and Y-directions. 
Therefore, the stationary side connector 1 5 and the con- 
nector 9c can be surely jointed to each other by direct 
coupling, while reducing undesired stresses imposed on 



the joint portion. Further, when the guide ridges 5b, 6b 
of the talk switches 5, 6 are inserted into the casing 1 
while engaging in and sliding along the guide grooves 
4, the connectors 5a, 6a of the stalk switches 5, 6 are 

s automatically jointed to the connectors 9a, 9b on the 
printed board 7, respectively. In this state, the stalk 
switches 5, 6 are fixed to the casing 1 by any suitable 
means, e.g., screw fastening or snap fitting. Also in this 
assembly step, offsets in relative positional relationship 

10 between the connectors 5a and 9a and between the 
connectors 6a and 9b are absorbed by the movable 
mechanisms provided in the connectors 9a, 9b. 

The above steering unit is assembled in a steering 
apparatus as follows. After fitting the through hole 8 of 

15 the printed board 7 and the center hole 1 3 of the rotary 
connector on a steering shaft (not shown), the casing 1 
is fixed to a stator member such as a column cover by 
any suitable means, e.g., screw fastening. At this time, 
the external output connector 10 provided on the rear 

20 side of the printed board 7 is jointed by direct coupling 
to a connector (not shown) provided on the body side. 
Then, a steering wheel (not shown) is fixed to the steer- 
ing shaft. At this time, an engagement hole formed in 
the rear side of the steering wheel is fitted to the joint 

25 pin 18 provided on the movable housing 12, and a con- 
nector (not shown) provided on the steering wheel is 
jointed to the movable side connector 16. As a result, 
electrical parts mounted on the steering wheel, such as 
an air bag inflator, are electrically connected to the print- 

30 ed board 7 through the rotary connector, while the rotary 
connector and the stalk switches 5, 6 are electrically 
connected to the controller on the body side through the 
external output connector 10 on the printed board 7. 
In operation, when the steering wheel is turned 

35 clockwise or counterclockwise, resultant rotating force 
is transmitted to the movable housing 12 through the 
joint pin 18, whereupon the movable housing 12 is ro- 
tated in the same direction as the steering wheel. For 
example, when the steering wheel is turned counter- 

40 clockwise from its neutral position, the movable housing 
1 2 is also rotated counterclockwise correspondingly and 
the flat cable 14 is rolled up around an outer circumfer- 
ential surface of the inner tubular portion 12b. On the 
contrary, when the steering wheel is turned clockwise 

45 trom its neutral position, the movable housing 12 is also 
rotated clockwise correspondingly and the flat cable 14 
is unrolled along an inner circumferential surface of the 
outer tubular portion 11b. In any stale, electrical connec- 
tion between both the housings 11, 12 is maintained 

50 through the flat cable 14. 

With the first embodiment described above, since 
the rotary connector is attached to the combination 
switch in such a state that most of both the housings 11 , 
12 of the rotary connector is embedded in the opening 

55 2 formed in the top plate of the casing 1 , it is possible 
to prevent an increase in height dimension of the as- 
sembly of the rotary connector and the combination 
switch (i.e., in dimension of the assembly in the axial 
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direction of the steering shaft). Therefore, even when 
the height dimension of the rotary connector is in- 
creased to be adaptable for a larger number of circuits, 
c: even when another part such as a steering sensor is 
••uegrally provided on the rotary connector, the rotary 
connector of this embodiment can be assembled in a 
limited space between the combination switch and the 
steering wheel. 

Further, since the plurality of attachment lugs 11c 
provided at the upper end of the outer tubular portion 
1 1 b of the stationary housing 1 1 are fixed by the screws 
1 7 to the top plate la around the opening 2, the mechan- 
ical strength of the upper plate la that is inevitably low- 
ered due to the provision of the opening 2 can be rein- 
forced by the attachment of the rotary connector, and 
therefore the casing 1 of the combination switch can be 
prevented from lowering its strength. 

Additionally, since the stalk switches 5, 6 are de- 
tachably attached to the respective sides of the rotary 
connector, the stalk switches 5, 6 can be repaired or re- 
placed from either side of the combination switch when 
required, with no need of removing the steering wheel 
and the rotary connector. 

Also, with the above embodiment, because of the 
direct coupling between the stationary side connector 
15 of the rotary connector and the connector 9c on the 
printed board 7 and between the connectors 5a, 6a of 
the stalk switches 5, 6 and the connectors 9a : 9b on the 
printed board 7 in the casing 1 of the combination switch, 
wire harnesses for electrical connection between the 
connectors are no longer required and a reduction in 
both weight and cost of the steering unit can be 
achieved. Further, since the connectors 9a to 9c are col- 
lectively connected to one external output connector 1 0, 
the steering unit and the body side are electrically inter- 
connected through one position, resulting in simpler as- 
sembly work. 

Moreover, because of the connectors 9a to 9c each 
including the movable mechanism, even if there are 
slight offsets between parts when the stationary side 
connector 1 5 of the rotary connector and the connectors 
5a, 6a of the stalk switches 5, 6 are jointed by direct 
coupling to the corresponding connectors 9a to 9c, the 
offsets can be absorbed by the movable mechanisms. 

While the above first embodiment has been de- 
scribed as using the casing 1 in the form of an inverted- 
channel being open downward, the shape of the casing 
1 may be modified appropriately depending on the de- 
sign of the combination switch, etc. For example, the 
printed board 7 may be mounted in the casing 1 com- 
prising a box-shaped casing enclosed at the bottom and 
being open at left and right sides. Using such a structure 
is advantageous in increasing the rigidity of the casing 
1 and attaching stalk switches which tend to impose 
larger loads on their base portions. 

Also, the above first embodiment has been de- 
scribed as providing the movable mechanisms in the 
connectors 9a to 9c on the printed board 7. On the con- 



trary, however, the movable mechanisms may be pro- 
vided in the stationary side connector 15 of the rotary 
connector and the connectors 5a, 6a of the stalk switch- 
es 5, 6. The structure of the movable mechanism is not 

5 limited to that illustrated above as the first embodiment. 
A second embodiment will be described below with 
reference to the drawings. Fig. 3 is a perspective view 
of a rotary connector according to a second embodi- 
ment, looking from the rear side of the rotary connector, 

io Fig. 4 is a sectional view showing a state where stalk 
switches as switch units are mounted to the rotary con- 
nector shown in Fig. 3, and Fig. 5 is a perspective view 
of the rotary connector and the stalk switches, shown in 
Fig. 4, which are disassembled from each other. As 

15 shown in these drawings, the rotary connector of this 
embodiment basically comprises a stationary housing 
21 , a movable housing 22 rotatably coupled to the sta- 
tionary housing 21 , and a flexible cable 23 stored in both 
the housings 21 , 22. 

20 in the second embodiment, the stationary housing 

21 comprises a bottom plate 24 having a center hole 
24a formed therein, an outer tubular portion 25 vertically 
extending from an outer circumferential edge of the bot- 
tom plate 24, and a pair of holder walls 26, 27 projecting 

25 laterally to the left and right from the outer tubu lar portion 
25. These components are integrally formed of resin by 
simultaneous molding. The holder walls 26, 27 serve as 
receivers for holding stalk switches described later, and 
are each in the form of a box being open at a side end 

30 opposite to the outer tubular portion 25. Also, the holder 
walls 26, 27 have latch projections 26a, 27a provided 
on respective upper surfaces thereof, and guide 
grooves 26b, 27b extending horizontally and formed in 
respective inner surfaces thereof. Further, a stationary 

35 side connector 28 of one-piece united type is attached 
to a lower end of the outer tubular portion 25, and a plu- 
rality of attachment lugs 29 are formed at every joint cor- 
ners between the lower end of the outer tubular portion 
25 and bottom surfaces of the holder walls 26, 27. 

40 On the other hand, the movable housing 22 com- 
prises an inner tubular portion 30 having an insertion 
bore 30a formed therethrough, and a ring-shaped top 
plate 31 extending radially outward from an upper end 
of the inner tubular portion 30. These components are 

45 also integrally formed of resin by simultaneous molding. 
A movable side connector 32 is provided on the top plate 
31 . The stationary housing 21 and the movable housing 

22 are coupled to each other in a relatively rotatable 
manner through snap action or the like. An annular stor- 

50 age space 33 is defined by the bottom plate 24, the outer 
tubular portion 25, the inner tubular portion 30 and the 
top plate 31 of both the housings 21 , 22. The flexible 
cable 23 is wound within the storage space 33 in the 
form of, e.g., a spiral. The flexible cable 23 is called a 

55 fiat cable and has a plurality of conductors, though not 
shown, supported on a belt-like base film. An outer end 
of the flexible cable 23 is fixed to the outer tubular por- 
tion 25 and its conductors are connected to respective 
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terminals of the stationary side connector 28. Also, an 
inner end of the flexible cable 23 is fixed to the inner 
tubular portion 30 and its conductors are connected to 
respective terminals of the movable side connector 32. 

A printed board 34 is fixedly screwed to the bottom 
plate 24 of the stationary housing 21 , and has a through 
hole 34a formed therein. A pair of connectors 35, 36 and 
other circuit parts are mounted on the rear side of the 
printed board 34 and wired to the remaining terminals 
of the stationary side connector 28. The connectors 35, 
36 are located to face the interiors of the holder walls 
26, 27, respectively. 

Stalk switches 37, 38 are lever-like switch units with 
a headlight switch and a wiper switch built therein, and 
have respective base portions 39, 40 each in the form 
of a rectangular pillar. The base portions 39, 40 have 
lock claws 39a, 40a formed on their upper surfaces, and 
guide ridges 39b, 40b formed on their both side surfac- 
es, respectively. In addition, connector pins 41, 42 are 
projected on respective front surfaces of the base por- 
tions 39 : 40. One stalk switch 37 is detachably attached 
to the holder wall 26 on the left side. More specifically, 
when the guide ridges 39b of the stalk switch 37 are in- 
serted into the holder wall 26 while engaging in and slid- 
ing along the guide grooves 26b, the lock claw 39a is 
snapped in place after riding over the latch projection 
26a, whereby the base portion 39 is fixed in the holder 
wall 26. On this occasion, the connector pins 41 are 
jointed to the connector 35 of the printed board 34 and 
the stalk switch 37 is electrically connected to the sta- 
tionary side connector 28 through the connector 35. 
Likewise, the other stalk switch 38 is detachably at- 
tached to the holder wall 27 on the right side. More spe- 
cifically, when the guide ridges 40b of the other stalk 
switch 38 are inserted into the holder wall 27 while en- 
gaging in and sliding along the guide grooves 27b, the 
lock claw 40a is snapped in place after riding over the 
latch projection 27a, whereby the base portion 40 is 
fixed in the holder wall 27. On this occasion, the con- 
nector pins 42 are jointed to the connector 36 of the 
printed board 34 and the stalk switch 38 is electrically 
connected to the stationary side connector 28 through 
the connector 36. 

The rotary connector of the second embodiment 
having the above construction is assembled in a steer- 
ing apparatus as follows. First, the through holes 34a of 
the printed board 34 and the insertion bore 30a of the 
movable housing 22 are fitted over the steering shaft 
(not shown) and the attachment lugs 29 on the station- 
ary housing 21 are fixedly screwed to an attachment 
member, e.g., the column cover. At this time, if an ex- 
ternal connector (not shown) of direct coupling type is 
provided on the attachment member, the stationary side 
connector 28 can be jointed to the external connector at 
the same time as when the stationary housing 21 is fix- 
edly attached in place. As an alternative, an external 
connector with lead wires may be employed for imple- 
menting work of attaching the stationary housing 21 and 



work of jointing it to the external connector separately 
from each other. After that, the steering wheel (not 
shown) is fixed to the steering shaft. At this time, the 
rear side of the steering wheel is locked to the top plate 

5 31 of the movable housing 22 with a joint pin or the like, 
and an external connector (not shown) provided on the 
steering wheel is jointed to the movable side connector 
32. As a result, electrical parts mounted on the steering 
wheel, such as an air bag inflator, are electrically con- 

10 nected to a controller (not shown) provided on the body 
side through the movable side connector 32, the flexible 
cable 23 and the stationary side connector 28. 

Then, the stalk switches 37, 38 are inserted into the 
corresponding holder walls 26, 27, respectively, such 

15 that the stalk switches 37, 38 are mechanically coupled 
to the holder walls 26, 27 and their connector pins 41, 
42 are electrically connected to the connectors 35, 36. 
As a result, the stalk switches 37, 38 are electrically con- 
nected to the controller (not shown) provided on the 

20 body side through the connectors 35, 36 and the sta- 
tionary side connector 28. Note that while the stalk 
switches 37, 38 have been described above as being 
fitted to the holder walls 26, 27 after the rotary connector 
is assembled in the steering apparatus, but the work of 

25 fitting the stalk switches may be carried out before the 
rotary connector is assembled in the steering apparatus. 

In operation, when the steering wheel is turned 
clockwise or counterclockwise, resultant rotating force 
is transmitted to the movable housing 22, whereupon 

30 the movable housing 22 is rotated in the same direction 
as the steering wheel. For example, when the steering 
wheel is turned counterclockwise from its neutral posi- 
tion, the movable housing 22 is also rotated counter- 
clockwise correspondingly and the flexible cable 23 is 

35 rolled up around an outer circumferential surface of the 
inner tubular portion 30. On the contrary, when the steer- 
ing wheel is turned clockwise from its neutral position, 
the movable housing 22 is also rotated clockwise corre- 
spondingly and the flexible cable 23 is unrolled along an 

40 inner circumferential surface of the outer tubular portion 
25. In any state, electrical connection between the steer- 
ing wheel and the body side is maintained through the 
flexible cable 23, and electrical connection between the 
stalk switches 37, 38 and the body side is also main- 

45 tained. 

With the second embodiment described above, 
since the holder walls 26, 27 serving as receivers for 
holding the slalk switches 37, 38 are provided on the 
stationary housing 21 of the rotary connector and ar- 

50 ranged to extend substantially radially outward of the 
storage space 33 storing the flexible cable 23, it is pos- 
sible to prevent an increase in total height dimension of 
the rotary connector including a combination of both the 
stationary housing 21 and the stalk switches 37, 38 (i. 

55 e., in dimension of the rotary connector in the axial di- 
rection of the steering shaft). Therefore, even when the 
height dimension of the rotary connector is increased to 
be adaptable for a larger number of circuits, or even 
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when another part such as a steering sensor is integrally 
provided on the rotary connector, the rotary connector 
can be assembled in a limited space below the steering 
wheel. 

Further, since the stalk switches 37, 38 are detach- 
ably attached to the holder walls 26, 27, the stalk switch- 
es 37, 38 can be easily repaired or replaced from either 
side of the rotary connector when required, with no need 
of removing the steering wheel and the rotary connector. 

Since the printed board 34 is fixed to the stationary 
housing 21 and the connectors 35, 36 capable of being 
connected to the stalk switches 37, 38 upon fitting there- 
of to the holder walls 26, 27 are mounted on the printed 
board 34, the stalk switches 37, 38 can be electrically 
connected to the rotary connector at the same time as 
when the stalk switches 37, 38 are mechanically cou- 
pled to the holder walls 26, 27. 

Additionally, since the stationary side connector 28 
of one-piece united type is provided on the bottom sur- 
face of the stationary housing 21 and the outer end of 
the flexible cable 23 and the connectors 35, 36 on the 
printed board 34 are wired to the stationary side con- 
nector 28, the rotary connector can be electrically con- 
nected to the external connector on the body side 
through one point, i.e., the stationary side connector 28, 
even though the stalk switches 37, 38 are fitted to the 
rotary connector. It is thus possible to simplify work of 
assembling the rotary connector. 

While the above second embodiment has been de- 
scribed as providing the stationary side connector 28 of 
one-piece united type on the bottom surface of the sta- 
tionary housing 21 , a stationary side connector for joint- 
ing the outer end of the flexible cable 23 to the external 
connector and a stationary side connector for jointing 
the stalk switches 37, 38 to the external connector may 
be provided separately from each other. 

The first aspect of the present invention can be 
practiced in the form of the first embodiment described 
above and can provide advantages below. 

With the structure that an opening is formed in the 
top plate of the casing of the combination switch and the 
rotary connector is attached to the casing in a state of 
being inserted in the opening, an effective space be- 
tween the combination switch and the steering wheel is 
essentially so enlarged that a rotary connector having a 
relatively large height dimension can be assembled 
alone or even along with another part, such as a steering 
sensor, in the steering apparatus. 

Further, with the structure that the attachment lugs 
provided on the stationary housing of the rotary connec- 
tor are fixed to the top plate of the casing around the 
opening, the top plate of the casing is mechanically re- 
inforced in the vicinity of the opening by the provision of 
the rotary connector, and therefore the casing of the 
combination switch can be prevented from lowering 
from its strength. 

Additionally, with the structure that the switch units 
are detachably attached to the sides of the rotary con- 



nector, the switch units can be easily repaired or re- 
placed with no need of removing the steering wheel and 
the rotary connector. 

The second aspect ot the present invention can be 

5 practiced in the form of the first embodiment described 
above and can provide advantages below. 

With the structure that between the rotary connector 
and the stalk switches are jointed by direct coupling to 
the corresponding connectors in the casing of the com- 

10 bination switch and these connectors are collectively 
connected to one external connector for outputting 
through one position, wire harnesses for electrical con- 
nection between the connectors are no longer required 
and a reduction in both weight and cost of the steering 

15 unit can be achieved. Further, the steering unit and the 
body side are electrically interconnected through one 
position, resulting in simpler assembly work. 

Also, with the structure of including the movable 
mechanisms for absorbing offsets in relative positional 

20 relationship between the rotary connector and the cor- 
responding connector and between the stalk switches 
and the corresponding connectors, even if there are 
slight variations in connector mount position when the 
rotary connector and the stalk switches are jointed by 

25 direct coupling to the corresponding connectors, the 
variations are absorbed by the movable mechanisms. 
This ensures positive electrical connection between the 
connectors. 

Further, with the structure that the opening is 

30 formed in the top plate of the casing and the rotary con- 
nector is attached to the casing in a state of being in- 
serted in the opening, an effective space between the 
combination switch and the steering wheel is essentially 
so enlarged that a rotary connector having a relatively 

35 large height dimension can be assembled alone or even 
along with another part, such as a steering sensor, in 
the steering apparatus. 

The third aspect of the present invention can be 
practiced in the form of the second embodiment de- 

40 scribed above and can provide advantages below. 

The rotary connector has a structure comprising the 
stationary housing with the outer tubular portion, the 
movable housing coupled to the stationary housing in a 
relatively rotatable manner and having the inner tubular 

45 portion positioned to face the outer tubular portion with 
an annular storage space defined therebetween, and 
the flexible cable wound within the storage space and 
electrically led out to the exterior with both ends of the 
flexible cable fixed respectively to the outer tubular por- 

50 tion and the inner tubular portion. The stationary hous- 
ing is provided with the receivers extending substantially 
radially outward of the storage space, and the receivers 
hold stalk switches in a detachable manner. With this 
structure, an effective space in the axial direction of the 

55 steering shaft is essentially so enlarged that a rotary 
connector having a relatively large height dimension can 
be assembled alone or even along with another part, 
such as a steering sensor, in the steering apparatus. Al- 
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so, the stalk switches can be easily repaired or replaced 
from either side of the rotary connector with no need of 
removing the steering wheel and the rotary connector. 

Further, with the structure that the printed board is 
fixed to the stationary housing and the connectors ca- $ 
pable of being connected to the stalk switches upon fit- 
ting thereof to the receivers are mounted on the printed 
board, the stalk switches can be electrically connected 
to the rotary connector at the same time as when the 
stalk switches are mechanically coupled to the receiv- to 
ers. 

Additionally, with the structure that a connector of 
one-piece united type is provided on the bottom surface 
of the stationary housing for electrical connection of the 
outer end of the flexible cable and the stalk switches to is 
the exterior connector on the body side through the con- 
nector of one-piece united type, the rotary connector 
can be electrically connected to the external connector 
through one point, and hence work of assembling the 
rotary connector can be simplified. 20 



Claims 

1 . A rotary connector comprising a stationary housing 2S 
with an outer tubular portion, a movable housing 
coupled to said stationary housing in a relatively ro- 
tatable manner and having an inner tubular portion 
positioned to face said outer tubular portion with an 
annular storage space defined therebetween, and 30 
a flexible cable wound within said storage space 
and electrically led out to the exterior with both ends 

of said flexible cable fixed respectively to the outer 
tubular portion and the inner tubular portion, char- 
acterised in that: 35 

said stationary housing is provided with re- 
ceivers for detachably holding switch units; a print- 
ed board is fixed to said stationary housing and con- 
nectors capable of being connected to said switch 
units upon fitting thereof to said receivers are *o 
mounted on said printed board. 

2. A rotary connector as claimed in Claim 1 , charac- 
terised in that a connector of one-piece united type 

is provided on a bottom surface of said stationary 45 
housing for electrically connecting an outer end of 
said flexible cable and said switch units to an exte- 
rior connector on the body side through said con- 
nector of one-piece united type. 
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